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(54) Method for preventing overload conditions in communication systems 



(57) A method for preventing overload conditions in 
a communication system. The communication system 
performs a call load analysis and admits a subscriber 
requesting admission (or responding to a page) to the 
system based on the result of the call load analysis. The 
call load analysis is based on the signal to noise power 
ratios of all subscribers already admitted to the commu- 
nication system. External jammer signals that interfere 
with subscriber signals thus reducing the coverage of 
the communication system do not affect the call load 
analysis. The jammer signals therefore, do not hinder 
an efficient use of the capacity of the communication 



system. A threshold value is established and such 
threshold value is compared to an average call load val- 
ue calculated from a plurality of instantaneous call load 
values. When the calculated average call load value is 
substantially equal to or above the established thresh- 
old, no subscribers are admitted to the communication 
system; subscribers are admitted when the calculated 
average call load value is below the established thresh- 
old. Individual subscribers whose contributions to the 
average call load value are deemed significant (tending 
to cause or actually causing overload conditions) are 
identified and removed from the system. 
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Description 

Background of the Invention 
5 Field of the Invention 

[0001] The present invention is generally related to a method for efficiently controlling access to a communication 
system and in particular to a method for preventing the occurrence of overload conditions in a communication system 
by controlling the amount of users having access to the communication system. 

10 

Description of the Related Art 

[0002] Communication systems, and in particular, wireless communication systems comprise a plurality of commu- 
nication channels through which subscribers of such systems communicate with each other and with the system. 

75 Wireless communication systems such as Code Division Multiple Access (CDMA) systems and other communication 
systems have a certain capacity; that is they are limited by the amount of communication channels that can be made 
available to subscribers of such systems. The capacity of a communication system is the amount of information per 
unit time (i.e., information rate, R) that can be conveyed (within the system) while maintaining an acceptable quality 
of communications. The acceptable quality of communications is typically defined by the operator of the communication 

20 system. Usually, the capacity is directly related to the number of subscribers using the system; the more subscribers 
using the system the higher the information rate. 

[0003] Referring to FIG. 1 there is shown part of a typical topology of a cellular CDMA wireless communication 
system. The communication system depicted in FIG. 1 comprises a plurality of cells each of which delineates a particular 
geographical area orterrain that is covered by the communication system. The cells have borders which form hexagons. 

25 The hexagons (108, 114, 110, 112) symbolically represent areas of coverage within which subscribers located in the 
same cell communicate with the cell (i.e., cell system equipment). Each cell has system equipment (owned and con- 
trolled by a system operator) that are used by the system to admit subscribers to the system; that is to allow subscribers 
of the system to gain access to the communication system for communicating with each other and/or with the system. 
At least part of the system equipment is typically located at a base station (e.g., 100, 102, 104, 106). Some of the 

30 system equipment at the base stations are Radio Frequency (RF) transmitters and receivers for conveying (i.e., trans- 
mitting and receiving) communication signals. 

[0004] Other system equipment; which can also be located at a base station, provide the Operations, Administration 
and Maintenance (OA&M) services typically associated with communications equipment. For example, subscriber bill- 
ing, allocating communication channels for subscribers, and giving subscribers access to the communication system 
35 are some of the services provided by the OA&M equipment. Subscribers given access to the communication system 
can communicate with other subscribers via the cell's base station. 

[0005] For a CDMA communication system, such as the one depicted in FIG. 1, a subscriber gains access by making 
a request to system equipment (usually located at a base station). For example, subscriber 124 in cell 112 makes a 
request to base station 100 to have access to the communication system. System equipment at base station 100 

40 receive the request and decide whether to give subscriber 124 access to the communication system. Subscriber 124 
and base station 100 (as well as other base stations and subscribers) communicate via communication channels called 
forward links and reverse links. The forward link is a communication channel through which base station 1 00 transmits 
communication signals to subscriber 124. The reverse link is a communication channel through which subscriber 124 
transmits communication signals to base station 100. Thus, each subscriber has a forward link and a reverse link that 

45 it uses to communicate with system equipment and/or with other subscribers of the communication system. 

[0006] Typically, the system decides to provide access to a subscriber by performing a power level analysis that 
attempts to maintain the quality of communications between subscribers at an acceptable level as defined by the 
system operator. The system could continue to admit subscribers requesting communication services (or responding 
to a system request or "page" to admit subscribers) and thus keep increasing its information rate. At some point an 

50 overload condition will occur causing the quality of communications provided by the communication system to be 
degraded. An overload condition occurs when the quality of communications (e.g., existing voice and/or data calls) 
drops below an acceptable level set by the system operator. Usually the acceptable level is set as a threshold below 
the system's ultimate capacity. One example of an overload condition is when a cell communicates with a relatively 
large number of subscribers such that the system cannot meet the desired signal to noise ratio (SNR) requirement. 

55 The number of subscribers that can be adequately serviced by a cell depends on the SNR usually expressed in terms 
of a ratio, , where E b represents the total received signal energy per unit of information (e.g., energy per bit) and N t 
represents fhe total noise power density. The higher the-j^ of the signal measured at a receiver, the better the quality 
of communications. t 
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[0007] The following equation defines the reverse-link signal to noise ratio 




for subscriber / in cell kas measured by cell m: 
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The indices / and j designate particular subscribers and the indices k, € and m designate particular cells. M t is the 
number of subscribers in cell €, M k '\s the number of subscribers in cell k, L is the total number of cells in the system, 



is called the processing gain for subscriber / in cell A: where W is the bandwidth of a CDMA carrier signal and R is the 
data rate, as defined previously. The average power of the reverse-link signal is defined as the product of the power 
level (S) and the voice activity factor (v) of the reverse-link signal. In equation (1) above, is the power level of the 
communication signal of subscriber / in cell kas measured at cell m, and the voice activity v ik represents how often 
subscriber / in cell k speaks during a telephone conversation or how often a data energy burst is transmitted by the 
subscriber. N th represents the power level of thermal noise typically generated in electrical and electronic circuitry. J 
represents the power level of any jammer signal, which is a type of interference. Any signal other than a subscriber's 
communication signal is called interference. Two major sources of interference are thermal noise and jammer signals. 
For example, an external jammer interfering with a CDMA communication system is an analog mobile telephone user 
transmitting signals whose frequency spectrum is partially or entirely the same as the spectral band of the CDMA 
system; in such a situation the analog mobile signal interferes with CDMA subscriber signals. The aggregate power 
received by a base station is due to thermal noise, external jammers, and the CDMA subscriber signals. Thus, the total 
received power through a particular reverse link of a base station, which is called the received signal strength indicator 
(HSSf), has three components. The RSSI measured by cell m is defined by the following equation: 



where the last term on the right-hand side represents the power of CDMA subscriber signals. Note that the RSSI 
increases when the number of subscribers increases, when the power due to jammer signals increases, and/or even 
when the thermal noise power increases. 

[0008] A common and current practice in controlling system overload for the reverse link is to measure the increase 
in RSSI and decide, based on the RSSI rise, whether to admit to the system any subscriber requesting service. The 
measured RSSI is compared to a threshold and when this measured RSSI is substantially equal to or above the thresh- 
old, the system blocks additional access requests from subscribers. Such an RSSI based method assumes that a rise 
in RSSI is mainly due to the subscribers of the desired service. 

[0009] Consequently, when the RSSI reaches a system operator defined threshold, no additional subscribers are 
admitted to the system. The flaw in this method is that many times a rise in RSSI due to external jammers is misinter- 
preted as being due to CDMA subscribers. Although an increase in RSSI due to external jammers should not affect 
the system's capacity, such an increase in RSSI does indeed affect the system's capacity when an RSSI based overload 
control method is used. A relatively strong jammer signal can trigger the overload condition prematurely reducing the 
system's reverse-link capacity; this is an inefficient use of the communication channels of the system in that no additional 
subscribers are admitted even when the system can definitely handle such subscribers. 
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[0010] Another problem with the RSSI based overload control method is that many times certain subscribers who 
are currently using the system have to significantly increase their signal power resulting in an increase in RSSI thus 
potentially decreasing the tor most of the other subscribers. The proper solution to this problem would be to identify 
and remove those particular* subscribers from the system so as to reduce or eliminate the overload condition caused 
5 by such subscribers. However, the subscribers causing the rise in RSSI cannot be identified as their contribution to 
the RSSI cannot be separately identified and attributed specifically to them. 

[0011] What is therefore needed is a method for substantially preventing overload conditions in a communication 
system based on the measurement of the signal power of the subscribers currently using the system and noise power 
which method is not adversely affected by the existence of external jammer signals. What is also needed is a method 
10 for substantially preventing overload conditions in a communication system by identifying and removing from the system 
specific subscribers currently using the system who are providing relatively large contributions to the overall interference 
power. 



Summary of the Invention 

15 

[0012] The present invention provides a method for substantially preventing overload conditions in a communication 
system based on a measurement of signal power and noise power called the call load which is associated with each 
of the subscribers using the system. The call load is independent of any interfering signals (e.g., external jammer 
signals). The contribution to the call load from each of the subscribers can be separately identified allowing a system 
20 operator and/or system equipment to alleviate overload conditions by removing from the system those subscribers 
deemed to be causing an overload. 

[0013] In particular, the method of the present invention comprises establishing a threshold value for acceptable 
communications. Then, a call load analysis is performed from which an average call load value is calculated. When 
the average call load value is below the established threshold, communication channels are monitored for any sub- 
25 scribers requesting admission to the communication system and such subscribers are admitted. When the average 
call load value is substantially equal to or above the established threshold, subscriber admission requests are blocked 
and such subscribers are not admitted to the communication system. Admitted subscribers whose contributions to the 
call load are deemed significant or whose contributions tend to cause an overload condition are identified and removed 
from the communication system. 

30 

Brief Description of the Drawings 



[0014] 



35 FIG. 1 depicts a typical topology of part of a cellular communication system; 

FIG. 2 is graph of call load versus power rise for different values of external jammer signal; 
FIG. 3 is a flow chart of the method of the present invention. 



Detailed Description 

40 

[001 5] The present invention provides a method for substantially preventing overload conditions in a communication 
system based on call load. The call load depends on the aggregate of the signal and interference power contributions 
of subscribers using the communication system to convey information. The call load allows the system to determine 
whether to admit new subscribers to the communication system regardless of the power level of any interfering jammer 
45 signals being detected by the communication system. Further, the contribution to the call load from specific subscribers 
can be identified by the system allowing the system to identify and, if necessary, remove any subscriber that is deemed 
to be causing or contributing significantly to an overload condition. 

[0016] In particular, for a particular cell of a CDMA wireless communication system such as cell 112 of FIG. 1, the 
method of the present invention has system equipment at base station 1 00 establishing a threshold value for acceptable 

so communications between subscribers and base station 100 in cell 112. Then, the system equipment perform a call 
load analysis from which an average call load value is calculated. When the average call load value is below the 
established threshold, reverse links for cell 112 are monitored for any subscribers requesting admission to cell 112 and 
such subscribers are properly admitted. When the average call load value is substantially equal to or above the estab- 
lished threshold, subscriber admission requests are blocked and such subscribers are not admitted to cell 112. It should 

55 be noted that the method of the present invention is discussed and explained in the context of the wireless CDMA 
system depicted by FIG. 1 ; this is done for ease of explanation and illustrative purposes only. The method of the present 
invention is applicable to all types of wireless communication systems. 

[0017] Referring now to FIG. 3, there is shown the method of the present invention in which system equipment (e. 
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g., equipment at base station 100 in FIG. 1), in step 300, establish a threshold value for acceptable communications. 
The threshold value is based on the desired call load value that the system operator has determined that cell 112 can 
handle and still provide acceptable communications for subscribers assigned to or located in cell 112. The system 
operator has the ability to modify the threshold value based on various factors. For example, at certain time periods 
during the day the demand for communications services for cell 112 is relatively high and thus, during such periods, 
the system operator lowers the threshold value to accommodate more subscribers but accepting a lower quality of 
communications. Also, certain cells may be located in relatively densely populated metropolitan urban areas and thus 
the system operator may establish a threshold value to meet such a demand while still providing acceptable commu- 
nications. In essence, the threshold value depends on the system operator's definition of acceptable communications. 
[0018] In step 302, the system equipment perform a call load analysis by calculating instantaneous call load values 
for the system. The system equipment further calculates an average value for the^call load from the plurality of instan- 
taneous call load values. The definition of an instantaneous call load is based on-^ . For ease of reference, equations 
(1) and (2) are reproduced below: f 



(i) 



( E 1 



R 



L M t 



L M f 



(2) RSSrmN^+J + J^Uj.SJ, 

[0019] Substituting equation (1 ) into equation (2), we obtain the following relation: 



(3) RSSI m = u tJ 
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[0020] Defining Y = R ff ! and Z = RSSI and using equations (2) and (3). we derive the following relation for Z 
N th N th + J 
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(5) 
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10 is the instantaneous call load for cell m. Thus, the instantaneous call load values are values calculated as per equation 
(5) at specific instances of time. It should be noted that from equation (5), the contribution to the call load from each 
of the subscribers (i.e., individual subscriber j (/= 1 Af € ) call load values ; which is the summand in the term on the 
right-hand side of equation (5)) is known and each such contribution is stored by the system equipment. It should also 
be noted that the call load in equation (5) is expressed in terms of the sum of the call load from each and every subscriber 

75 served by the system; that is, both the call load from all the subscribers served by the cell that measures X m (i.e., cell 
m) and that from all the subscribers in cells other than cell m. The average call load value is updated based on the 
stored subscriber call load values. 

[0021] It should be noted that the call load expression as represented by equation (5), the jammer power term, J, 
has vanished. The call load value calculation (based on equation (5)) of the method of the present invention can thus 
20 be used even when there are jammers present in the system; that is, the method of the present invention allows system 
equipment to admit ( or / {^ t / to admit) new subscribers based on X m and not RSSI. 

[0022] A term Y m = N m , known as the power rise over thermal noise, satisfies the following relation: 



25 
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30 in the absence of external jammer signals (i.e., J=0), Z m is equal to the power rise Y m and the call load X m can be 
estimated by measuring the power rise V m and using equation (6) with J=0; that is, Y m = Z m = T rx~ or X m = 1 
[0023] However, when external jammer signals are present and the value of J is not known, equation (6) shoulcfnot 
be used to calculate the call load. Instead, the call load is calculated by using equation (5) when J is not known. 
[0024] Referring to FIG. 2, a graph of the power rise [Y k ox Z k ) as a function of the call load (X k ) is shown. In particular, 

35 curve 200 is the graph of the power rise vs. call load with a value of 20 dB for the external jammer signal power (J). 
Curve 202 is the graph of the power rise with J = 1 0 dB and curve 204 is a graph of the power rise vs. call load for J=0. 
[0025] Still referring to FIG. 2, for a cellular communication system with a cell k, at a relatively low call load (e.g., X k 
< 0.5), an increase in call load has a relatively low corresponding increase in power, i.e., Y k (or Z k ) as that part of the 
curve is relatively flat. However, an admission of a new subscriber may shift the call load to a relatively high value (e. 

40 g., Xfr> 0.75) resulting in an unacceptably high power rise. 

[0026] Even though the external jammer signals have no effect on a system's capacity, they will affect the coverage 
of the communication system such as, for example, the coverage of a base station. The external jammer signal power 
level can be so high that most of the subscribers are not able to communicate with the system equipment because of 
interference; the only subscribers who are able to communicate with the system are those subscribers who are located 

45 relatively close to the base station. Interference thus affects the coverage (of a cell or a communication system) and 
not its capacity. The coverage is the area within which communications can occur between a subscriber and system 
equipment (e.g. , a base station). The higher the jammer power J : the smaller the coverage. 

[0027] Referring again to FIG. 3 and still in step 302, the call load analysis comprises the calculation of a plurality 
of instantaneous call load values (of equation (5)) which can be done continually, continuously, periodically or aperi- 

50 odically depending on the particular circumstances (e.g., time of day, location of cell 112) being considered by the 
system operator. An average value for the call load is calculated from the plurality of instantaneous call load values. 
It will be readily obvious that the call load value at various instances will fluctuate (rise and fall) and therefore the system 
operator uses an average of the call load values to assess the cell's ability to provide an acceptable quality of com- 
munications to the admitted subscribers. The average can be an algebraic average, a weighted average or any well 

55 known technique for statistical averaging. The frequency of the averaging (i.e., how often the averaging is done) is 
arbitrarily determined by the system operator. 

[0028] In step 304, the system equipment compares the average call load value to the established threshold value. 
If the average call load value is substantially equal to or above the established threshold, the method of the present 
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invention moves to step 308 where the system equipment blocks admission requests from subscribers. In step 308, 
the system has determined that an overload condition exists and therefore, any subscriber requesting admission (or 
any system page) to cell 1 1 2 is not admitted. The system can decide to modify or change the threshold value and thus 
compare the average call load value to this new threshold value. 

5 [0029] Further, because the individual call load value for each admitted subscriber is known by the system equipment, 
the system equipment identifies those subscribers whose contributions (i.e., individual subscriber call load values) to 
the average call load value are deemed significant. One example of how such subscribers are identified is to compare 
their particular contribution to the average call load value to a subscriber threshold value established by the system 
operator. A significant contribution is one which if removed from a communication system in an overload condition 

10 causes the communication system to no longer be in an overload condition or reduces the average call load value to 
a value which is substantially equal to or below the established threshold value. 

[0030] The method of how and which subscribers are removed during an overload condition is arbitrarily determined 
by the system operator. One method of removal is when the system operator assigns a subscriber threshold value to 
each admitted subscriber and when that subscriber's contribution to the average call load value is substantially equal 

75 to or is above that threshold, the subscriber is removed from the system if an overload condition exists. Another method 
is, during an overload condition, the system operator removes from the communication system those subscribers who 
were most recently admitted. The identified subscribers are removed from the system to cause the average call load 
value to fall to a point below the established threshold. A removed subscriber is an admitted subscriber whose ability 
to communicate with system equipment and/or other subscribers is taken away by the system equipment. A removed 

20 subscriber can make a request for admission, but will only be admitted (by the system equipment) in accordance with 
the method of the present invention. Prior to removing the identified subscribers, the system operator alerts the identified 
subscribers (with a beep or tone or a special message) to indicate to such subscribers that they will be removed from 
the system. 

[0031] Returning to step 304, if the calculated average call load value is below the established threshold; the method 
25 of the present invention moves to step 306 whereby system equipment monitor communication channels (e.g., base 
station 100 monitors reverse links for subscribers assigned to cell 112) for the next subscriber requesting admission 
(or for the next system page) to the communication system and admit such a subscriber to the communication system. 
The system equipment monitor the communication channels in accordance with a protocol being followed by the com- 
munication system. The protocol is a set of rules and procedures that is part of a well known and well established 
30 standard with which many communication systems comply. The protocol, inter alia, defines how communications are 
initiated, maintained, and terminated (or released) between subscribers and system equipment. A well known protocol 
for CDMA wireless communication systems is the IS-95 standard. 

[0032] For cellular communication systems such as an IS-95 CDMA cellular system, the subscribers requesting 
admission can also be located in other cells. In such a case, the base station equipment of the respective cells have 
35 to perform a well known procedure called a handoff. A handoff occurs when control, operation and processing of a 
subscriber's communication signals are transferred from one base station to another base station. In a CDMA system, 
each subscriber has a certain unique code with which it is associated. When a handoff occurs, the transferee base 
station receives from the transferor base station those unique codes and other system information associated with the 
subscriber being handed off. 

40 [0033] From a pragmatic standpoint, not all subscribers-from other cells-requesting admission can be admitted. For 
CDMA systems, one of the unique codes associated with each subscriber is called a long code mask. One technique 
for limiting the amount of subscribers that can even be considered for handoffs is to provide a list of long code masks 
to a base station for subscribers assigned to a neighboring cell of that base station. Neighboring cells are those cells 
that share at least a portion of their borders. For example, in FIG. 1, cells 110 and 112 are neighboring cells. Thus, 

45 base station 1 00 contains the long code masks for subscriber 1 1 8 and other subscribers assigned to cell 110. If sub- 
scriber 118 wishes to be handed off to cell 112, subscriber 118 transmits a request to base station 100 which request 
contains subscriber 118's long code mask. Base station 100 confirms that the long code mask received from subscriber 
118 is in the list of subscribers that can be considered for a handoff. Once base station 100 confirms that subscriber 
118 can be considered for admission, it initiates the handoff procedure with base station 102 and admits subscriber 

50 1 1 8 to cell 1 1 2. Neighboring base stations exchange subscriber call load values, long code masks and other information 
via system communication links (not shown in FIG. 1) during the handoff procedure. Also, depending on the preference 
of the system operator and the protocol being followed, the subscriber call load values can be transferred at other 
instances and not necessarily during the handoff procedure. In general, the information representing the call load value 
is packaged and formatted as a block of data and transferred at a particular time; the time and package configuration 

55 can be defined to comply with the protocol being followed or can be a new addition to the protocol. 

[0034] The system operator can decide to admit subscribers from neighboring cells based on a comparison of the 
average call load value to a particular threshold (distinct from the established threshold value) used only for handoff 
situations. The particular threshold is also modifiable and can be higher or lower than the established threshold. In 
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other words, the system operator can discriminate between subscribers requesting admission to a cell depending on 
whether the requesting subscriber is assigned to that cell or is coming from another cell. For example, the system 
operator may decide to give priority to in-cell subscribers and therefore subscribers from other cells are admitted based 
on a lower threshold making it more difficult for such subscribers to be admitted. In other circumstances, the subscribers 
from other cells are given priority. 

[0035] The above described method of the present invention can be implemented with system equipment (typically 
located at a base station) such as programmable computer equipment or microprocessor based hardware controlled 
by firmware. Further, the method of the present invention can be implemented with Application Specific Integrated 
Circuits (ASIC) or other well known hardware (e.g., transmitters, receivers, storage equipment) of various technologies 
(e.g., electrical, electronic, optical or a combination thereof) which hardware is configured to calculate instantaneous 
call load values as per equation (5) and average call load values from the plurality of instantaneous call load values. 
The hardware is further configured to compare the calculated average call load value to an established threshold and 
admit a subscriber requesting service based on whether the calculated average call load value is above, substantially 
equal to or below the established threshold; that is when the average value is below the established threshold the 
hardware admits the requesting subscriber to the communication system and when the average call load is substantially 
equal to or above the established threshold the hardware denies the requesting subscriber access to the communication 
system. The hardware is also configured to include radio circuitry and processing circuitry that can receive-^ values 
and/or calculate instantaneous call load values for subscribers of a communication system (e.g., subscribers ofvarious 
cells of a cellular communication system such as a CDMA system) and decide whetherto admit (viaa handoff procedure 
depending on the circumstances) such subscribers requesting admission. 



1. A method for preventing overload conditions in a communication system, the method CHARACTERIZED BY: 

establishing a threshold value; 

performing a call load analysis and calculating an average call load value for subscribers admitted to the 
communication system; and 

comparing the established threshold value to the average call load value; and 

admitting to the communication system a subscriber requesting admission to the communication system when 
the average call load value is below the established threshold value. 

2. The method of claim 1 where the established threshold value is based on a call load value that allows the com- 
munication system to provide acceptable communications to its subscribers. 

3. The method of claim 1 where the established threshold value is modifiable. 

4. The method of claim 1 where performing a call load analysis comprises: 

calculating a plurality of instantaneous call load values for the subscribers admitted to the communication 
system using the equation 



Claims 




where M t is the number of subscribers admitted to the communication system in cell €, j is a subscriber index, 
is a voice activity factor for the subscriber /in cell t, 
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is a signal to noise ratio for subscriber / in cell € measured at cell m, and 



W) 



5 

10 5. 
6. 

15 

7. 

20 8. 
9. 



is a processing gain for subscriber / in cell € which processing gain is a ratio of subscriber / in cell € carrier signal 
bandwidth (W) to subscriber / in cell € information rate (R)\ and 

calculating an average call load from the plurality of call load values. 

The method of claim 1 where performing a call load analysis further comprises modifying the established threshold 
value. 

The method of claim 1 where admitting a subscriber to the communication system further comprises blocking the 
admission request of the subscriber thus not admitting the subscriber when the average call load value is sub- 
stantially equal to or above the established threshold value. 

The method of claim 1 further CHARACTERIZED IN THAT removing, from the communication system in an over- 
load condition, the admitted subscribers whose contribution to the average call load is deemed to be significant. 

The method of claim 7 where the removed subscribers are those subscribers whose particular contributions to the 
average call load value are each substantially equal to or above a threshold value assigned to that subscriber. 

The method of claim 7 where the removed subscribers are subscribers most recently admitted to the communi- 
cation system. 

A method for preventing overload conditions in a wireless CDMA cellular communication system, the method 
CHARACTERIZED BY: 

establishing a threshold value for a cell m of the communication system; 

performing a call load analysis and calculating an average call load value for subscribers admitted to cell €; 
comparing the established threshold value to the average call load value; and 

admitting to cell m a subscriber requesting admission to cell m only when the average call load value is below 
the established threshold value. 

The method of claim 10 where the established value is based on a determined call load value that allows cell m 
to provide acceptable communications to its subscribers. 

The method of claim 10 where the established threshold value is modifiable. 

The method of claim 10 where performing a call load analysis comprises: 

calculating a plurality of call load values for the subscribers admitted to cell € using the equation 



where M € is the number of subscribers admitted to cell €, / is a subscriber index, i/ y€ is a voice activity factor 
for the subscriber /in cell €. 



50 



45 




55 
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is a signal to noise ratio for subscriber j in cell € measured at cell m, and 

W) 
Rj J.* 
5 

is the processing gain for subscriber j in cell € which processing gain is a ratio of subscriber j in cell € carrier 
signal bandwidth (l/l/) to subscriber j in cell € information rate (R); and 
calculating an average call load from the plurality of call load values. 

10 14. The method of claim 10 where performing a call load analysis further comprises updating the average call load 
value. 

15. The method of claim 10 where admitting a subscriber further comprises blocking the admission request of the 
subscriber, thus not admitting the subscriber to cell m, when the average call load value is substantially equal to 

15 or above the established threshold value. 

16. The method of claim 10 further CHARACTERIZED IN THAT removing, from cell m in an overload condition, the 
admitted subscribers whose contributions to the average call load are deemed to be significant. 

20 17. The method of claim 16 where the removed subscribers are those subscribers having contributions to the average 
call load value each of which is substantially equal to or is above a threshold value assigned to that subscriber. 

18. The method of claim 1 6 where the removed subscribers are those subscribers most recently admitted to cell m. 

25 19. The method of claim 1 0 where admitting a subscriber further comprises admitting a requesting subscriber from a 
neighboring cell with the use of a handoff procedure. 

20. The method of claim 19 where admitting a subscriber with the use of a handoff procedure comprises receiving 
from the neighboring cell a subscriber call load value for the requesting subscriber, comparing the average call 

30 load value to a particular threshold value distinct from the established threshold value and admitting the requesting 

subscriber to cell m when the average call load value is below the particular threshold value. 

21 . The method of claim 20 where the subscriber call load value is packaged and transferred at a particular time, the 
time and package configuration being in accordance with a protocol being followed by the CDMA system. 

35 

22. The method of claim 20 where the particular threshold value is higher than the established threshold value. 

23. The method of claim 20 where the particular threshold value is lower than the established threshold value. 

40 24. An apparatus of a communication system which apparatus is configured to calculate instantaneous call load values 
for subscribers admitted to the communication system and calculate an average call load value from the plurality 
of instantaneous call load values 

25. The apparatus of claim 24 further configured to admit subscribers to the communication system when the average 
45 call load value is below an established threshold value. 

26. The apparatus of claim 24 further configured to deny subscribers access to a communication system when the 
average call load value is substantially equal or above the established threshold value. 

so 27. The apparatus of claim 24 configured as an ASIC. 



28. pie apparatus of claim 24 CHARACTERIZED IN THAT radio circuitry and processing circuitry used to calculate 



-r£ values and/or further calculate instantaneous call load values for subscribers of the communication system. 
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FIG. 1 
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FIG. 2 




12 



EP 1 077 580 A1 



FIG. 3 
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